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canals disposed around a central axis, has received 
abundant confirmation. 

The curious genus Rhopaladina has been supposed by 
some writers to be the type of a new group of Echino- 
derms, with mouth, anus, and genital opening at the 
centre of one of the poles of the body. Ludwig shows, 
however, that it is merely an aberrant Holothurian, much 
bent on itself, owing to the almost complete disappear¬ 
ance of the medio-dorsal inter-radius, an exaggeration, 
in fact, of a condition very commonly met with in Cucu- 
maria. Ludwig’s memoirs on the Asterids contain several 
novelties, two of the most important of which are as 
follows:— 

1. The pores in the madreporic plate have no com¬ 
munication with the coelom, but lead solely into the 
sand canal. The same fact has been noted by Perrier 
for the Echini, and it is the more singular because the 
body cavity of the Crinoids is in free communication with 
the exterior. 

2. The genital glands do not discharge their products 
into the body cavity, but are provided with longer or 
shorter ducts that open directly on the exterior of the 
body. Around the glands are blood spaces, just as in the 
Crinoids, and these are connected with a very complicated 
blood-vascular system, which Dr. Ludwig describes ex¬ 
ceedingly well, clearing up many points which had 
hitherto been very obscure and scarcely understood. This 
is especially the case with the remarkable genus Brisinga, 
which Sars supposed to be without a blood-vascular sys¬ 
tem. Ludwig contributes many valuable observations to 
the anatomy of this type, and shows that in all essential 
features it is a true Asterid, though.he does not share Sars’ 
views of its relationship to Protaster. 

The volume closes with a striking paper on the 
Ophiurids, in which it is shown that the whole of the oral 
skeleton of the disc is the result of modifications of the 
first two arm-vertebrae and of the adambulacral and super- 
ambulacral plates corresponding to them. But the chief 
novelty in this paper relates to the genital clefts. These 
have been hitherto supposed not only to let the genital 
products pass out of the ccelom,;. but also to admit water 
into it. Ludwig shows, however, just as in the case of 
the Asterids, that both these hypotheses are incorrect. 
The sexual products are not discharged into the coelom, 
nor does water enter it by the clefts, but the latter open 
into pouches or bursae which are merely involutions of 
the general integument of the body, and receive the short 
ducts of the genital glands, probably serving also as a 
respiratory apparatus. Their inner surface, that turned 
towards the ccelom, is curiously folded, and their whole 
structure is so very similar to that of the hydrospires of 
the Blastoidea that Ludwig is led to suggest a homology 
between these two sets of similarly placed organs. 
Billings considered the hydrospires to be respiratory in 
function, and found them to be connected with the 
“ spiracles ” or genital openings, which would thus be 
homologous with the genital, or, as Ludwig prefers to call 
them, “bursal” clefts of the Ophiurids. 

Should further investigation confirm this interesting 
discovery of Ludwig’s, and the conclusions he has drawn 
from it, we quite agree with him in regarding it as one 
of great importance respecting the relations of the various 
echinoderms inter se. 


We shall look with great interest for the publication of 
Dr. Ludwig’s promised researches on the Echini and 
Holothurians at, we trust, no distant time; and also for 
his concluding work on the comparative morphology of 
the sub-kingdom as a whole, which will not, we imagine, 
be altogether a pillar of strength to Haeckel’s celebrated 
“Worm Theory of the Echinoderms.” 


OUR BOOK SHELF 

formal de Sciencios Mathematical Physicas e Naturaes. 
Pubiicado sob os auspicios da Academia Real das 
Sciencias de Lisboa. No. xxiii. agosto de 1878. 
(Lisboa, 1878.) 

Giornale di Matematiche: ad uso degli Studenti delie Uni- 
vereit a Italiane. Pubblicato per cura del Professore 
G. Battaglini. Vol. xvi. (Napoli, 1878.) 

WE have not seen any previous numbers of the first of these 
publications, but from the specimen before us we should 
certainly conclude that this Society is doing good work. In 
fifty-two octavo pages we have specimens of work in all the 
lines indicated in the above title. The opening paper, by 
C. A. Moraes de Almeida, is an “ estudo geral dos es- 
pelhos curvos” (continuation, 11. pages); Chapter IY. 
treats of spherical, elliptical, and parabolical mirrors of 
very small aperture ; Chapter V. discusses some cases of 
practical difficulty in the formation of images. The 
second paper is a mathematical one by L. F. Marrecos 
Ferreira; 1st part, on the geometrical properties of the 
intersections of right cones, derived from the principle of 
the homological transformation ; 2nd part, on the pro¬ 
perties of conics tangential to the sides of an angle and 
their application to the study of surfaces (18 pages). 
Both papers are neat, and contain interesting properties. 

Zoology follows, with two contributions by J. V. Bar- 
boza du Bocage, first with a list (the sixteenth) of the 
birds in the Portuguese possessions in West Africa (15 
pages), next under the title “Melanges Ornithologiques,” 
remarks on new species of Angola {Nectar inia anchietcz J ) 
and on individual birds of the families Certhiidai 
(Hylyfisornis Salvadori ), Paridas (Par us rufiventris), 
Laniidae ( Lanius Souzcz, Nilaus affinis ), 

The last two pages contain a slight account of 111 
plants, collected in Caconda by Signor Anchieta. Re¬ 
marks are made on the points of contact between some of 
the plants in this collection and that got together by the 
late Dr. Welwitsch. 

The second journal maintains its reputation for its contri¬ 
butions to the study of geometry. Where there is so much 
to praise we must limit ourselves to giving here the bare 
titles of some of the longer papers ;—Ricerche geome- 
triche sopra alcune proprieta dei sistemi di rette nel piano 
e dei sistemi di circoli che passano per un punto sul piano 
e sulla sfera, per T. Fuortes (56 pp.) ; Sulla riforma 
dell’insegnamento geometrico, nota di G. Fiedler seguita 
da tre lettere inedite dell’ autore (13 pp.) ; Sull’ infinita 
circolare non. Euclidea, per G. Battaglini (7 pp.) ; Re- 
lazione fra l’area e il perimetro, fra il volume e la super- 
ficie, fra i momenti, fra le coordinate dei centri di gravith 
per gli spazi limitati da linee e superficie che hanno 
1 equidistante della stessa natura per U. Dainelli (20 pp.); 
Sulla teoria delle quadriche omofocaii del punto di vista 
sintetico per F. Maglioli (36 pp.); Nozioni preliminari 
per la geometria projettiva dello spazio rigato, N ota i di 
F. Aschieri (19 pp.); Sopra le curve piane del 3 0 ordine 
con un punto doppio, per P. Anelli (14 pp.). 

The History of Coal. By the Rev. T. Wiltshire, M.A. 
F.G.S., &c. (E. and F. N. Spon, Charing Cross and 

New York. Pp. 36, 1878.) 

This pamphlet is the introductory lecture which the 

* So named from the finder, who met with a single specimen, October, 
1877, in the interior of Benguella. 
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author, as Dean of the Evening-class Lectures at King’s 
College, London, delivered before the Principal, the staff, 
and students, at the commencement of this Winter 
Session. 

It deals with the antiquities of coal, and as might have 
been anticipated, shows much patient scholarship and 
research amongst the works of those classical and 
mediaeval writers who are not usually troubled by geolo¬ 
gists. Prof. Wiltshire considers that there is evidence to 
show that ignition of coal, which had been selected as 
hut-making material with the help of palaeolithic and 
neolithic implements, occurred and probably accidentally; 
the mineral not having been selected for its now well-known 
qualities. Nevertheless, he admits that K the . 'general 
non-employment of the coals and lignites, in; the stone 
and bronze ages, is well evidenced by the absence of 
allusion to their use, both in myths and traditions of that 
date and in the manuscripts which followed not long 
after.” Noticing the silence of Homer on the use of 
coal, the author very properly places the Levitical coals 
and those of the Gospels amongst charcoals derived 
from wood, and he shows that the “ carbo ” of Pliny and 
the “anthrax” of Theopbrastes'were identical. Search¬ 
ing over the dreary pages of this last-named author, Prof. 
Wiltshire shows that this Greek first noticed and recorded 
that certain stones were obtained from the ground, and 
that, broken in pieces, they burn like anthrax (charcoal), 
and that they come from Liguria and Elis. 

The tertiary strata in those localities are lignitic, and 
true palaeozoic coal does not exist there. As years rolled 
on many coal-like minerals were used, and fancies 
environed them. Certain it is that during the Roman 
occupation of Britain, coal was stored and used, for it has 
been found beneath the ruins of villas in Warwick, Shrop¬ 
shire, Yorkshire, Lancashire, and Durham. The gradual 
extinction of the Romano-British was followed by hun¬ 
dreds of years of forgetfulness of coal, and then we find the 
Abbot of Peterborough leasing ground, a part of the rent 
to be paid in coal, about the time of Alfred. About 1190 
the Edinboro’ coal-field began to be used, and in 1239 a 
monopoly of the sale of coal was granted to the Newcastle 
people. 

This interesting lecture is most readable, and well 
worthy of the accomplished editor of the Pateontographi- 
cal Society’s volumes. P. M. D, 


LETTERS TO THE EDITOR 

\Tke Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com¬ 
munications containing interesting and novel facts .] 

Quarantine, in: Italy 

Aixow me to say a few words in defence of the prohibitive 
measures taken by the Italian Government against the introduc¬ 
tion into our country of that pest, the phylloxera, and which, 
though subjected- to much unreasonable criticism and selfish 
opposition here and abroad, have at least been hitherto perfectly 
successful in protecting oar vineyards. Certainly at first sight it 
would seem that the only necessary measure to’be taken ought 
to be a restriction on the importation of foreign vines, and of the 
plants (such as fruit-trees) usually cultivated along with them in 
nursery-grounds, and on whose roots some stray insects might 
probably occur ; and to such a restriction did the Government 
at first limit itself. But it was soon found out to be quite 
ineffectual, as it only gave occasion Jx> smuggling on a grand 
scale, encouraged, I am sorry to say, by certain horticultural 
firms that did not fear to compromise their respectability by so 
doing. We all know what ingenious persons smugglers can be; 
they began introducing the prohibited plants in their leafless 
state labelled as choicest exotics, to the utter confusion of the 
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Custom House officials, who, being neither naturalists nor scien¬ 
tific men to any degree, were at a loss how to act, until the 
Government was obliged at last to send the order that no live plant 
should pass the frontier ; a simple rule that anybody can under¬ 
stand, and not to be regretted when one has seen in France and 
elsewhere thousands of acres of what were once flourishing vine¬ 
yards blasted by the pest, and has heard of the millions of money 
lost that way. I shall not mention such petty annoyances as 
being obliged to leave a bouquet at the Custom House; but surely 
it is better that our gardens should be deprived of those novelties 
and rarities that are not obtainable through seeds, rather than 
run the slightest risk of diminishing one of the principal resources 
of our impoverished country. Though myself a director of a 
botanic garden, I own I cannot push my love for flowers to that 
extent to sacrifice to it much greater interests. 

Pisa, February 26 T. Caruel 


Captain Cook’s Accuracy 

Apropos of your article on the centenary of Capt. Cook’s death 
in Nature, vol. xix. p. 334, it may be interesting to call atten¬ 
tion to his remarkable accuracy in. determining the positions of 
places laid dowiijn his charts. There is a great contrast between 
his accuracy and the evident carelessness of some more recent 
navigators. Some years ago when I was sailing in the Pacific 
we were one day approaching the recorded position of an island 
which no o.ne on board our vessel had seen. I was conversing 
with the captain, and asked him whether he expected to find it 
in its recorded place. To this he replied: “It is sure to be 
there, for Capt. Cook determined its position; and although I 
have been now a good many years in the Pacific, I have never 
yet found him wrong. Had it been the United States Exploring 
Expedition which determined its place, I should have thought 
the chances just about equal as to whether it is right or wrong.” 

There is, unfortunately, too much ground for the remark 
about the observations of Admiral Wilkes’s Expedition. Those 
who have had opportunities to test (die work done by it know 
that it is often most inaccurate. Quantity of work rather than 
the quality of it appears to have been the.rule noth the navi¬ 
gators who conducted that expedition. I believe all Cook’s 
work was worthy of his reputation. 

As this is a serious charge to make against such an expedition, 
it may be well to give some examples to substantiate it. The 
particulars,, of the first I take from Findlay’s “ South Pacific 
Directory,” pp. 633-34. Respecting Vafoa, or Turtle Island, 
south-east part of the Fiji Archipelago, he says : “ A singular 
mistake crept into the survey by the United States’ Expedition. 
On May 5, 1840, the Vincennes ‘had a sight of Turtle Island, 
and determined it to be ill lat. 19° 48' S., long. 178- 33' W. It 
has the appearance of a small rounded knoll.’ This would seem 
to be circumstantial, and is further confirmed by a foot-note on 
the same page. In a subsequent passage the Porpoise is said to 
have determined it to be in lat. icr 50' S,, long. 178° 37' 45" W. 
‘It was found to be three miles long, by one and a quarter mile 
wide. The reef extends all around the island, and is from one 
and a half to two miles wide.’ ” 

If we suppose that in the above 10” is a misprint for 19 0 ’there 
will be only 2' in lat. and 4' 45" in long, difference between the 
two determinations. But it appears that both of these are about 
30' in error in their longitude. On this Findlay remarks : 
“This singular variation in longitude from that assigned to it by 
the great discoverer Cook (178° o' W,), or 37' in error, is 
startling, because the accuracy of Cook in this instance had been 
confirmed by other navigators.” He then gives an account of an 
examination of it made by Capt. Worth in H.M.S. Calypso in 
1848, when he made the island to be “ apparently about six miles 
in length,” its centre twenty-nine miles eastward of Wilkes’s 
position, and, instead of the reef from one and a half to two 
miles wide all around, on the south-west a reef five or six miles 
wide, with “a large oval coral patch detached from it lying north 
and south, eight or nine miles in length.” 

My second example of inaccuracy shall be one in cartography. 
Some years ago I was about to make a trip into the mountains 
of Savaii, the largest of the Samoa Islands. Before starting, 
with Wilkes’s chart in my hand, I took a few bearings of points 
which might serve for comparison when I reached the mountains. 
I was standing at Tuasivi, a place on the eastern end of the 
island which may be seen marked in Gruudemann’s map. To 
my surprise I found I could see from that place to Tafua point, 
the south-east extremity of the island, whereas the chart made 
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